We reported our multidisciplinary protocol for the management of fibromyalgia associated with imbalance. Our aim was to verify the effectiveness of a proprioceptive training program as a complementary therapy for a traditional protocol of education, mindfulness, and exercise training for the management of fibromyalgia associated with imbalance.
INTRODUCTION

Imbalance in fibromyalgia
Fibromyalgia (FM) is a chronic musculoskeletal pain syndrome characterized by extensive pain and multiple tender points on physical exam 1,2 . Prevalence of FM is 2% in the general population, predominantly women. It often takes more than two years to make a diagnosis, with an average of 3.7 consultations with different physicians 3 . Patients with FM report a variety of symptoms, including muscle weakness, disabling fatigue, mood disturbance, cognitive impairment, non-restorative sleep, morning stiffness. Lack of balance and falls are part of the symptoms of FM. The balance issue in this disease must not
Study Design and Data Collection
We conducted a retrospective study at the Pain Medicine Department of the University of Catania from May 2017 to June 2018. A total of 144 potentially eligible outpatients were screened, 84 of whom met the inclusion criteria. The inclusion criteria were as follows: females aged between 20 and 40 years, height between 1.50 and 1.80 m, weight between 50 and 80 kg and BMI in the range of 18.5 to 29.9 kg/ m 2 ; having a clinical diagnosis of FM according to the American College of Rheumatology's criteria 2 , diagnosed in the year previous to the research, referring also to imbalance associated with FM, with similar time from symptom onset (mean duration of the symptoms was 10 ± 2 months). We included patients with a sedentary lifestyle with no or irregular physical activity (patients who did not exercise in the last six months). We excluded from the study patients with a history of inflammatory rheumatic disease, musculoskeletal disorders or deformities, and mechanical problems limiting the capacity for exercise, neurological disorder, peripheral neuropathy, diabetes mellitus, unstable hypertension, severe respiratory and cardiac problems as uncontrolled hypertension, malignant tumours, inner ear disease, hearing and visual problems, patients who used antidepressant, opioid, sedative or other drugs that could interfere with balance or nutritional supplements designed to stimulate brain metabolism, patients who received psychological or physical therapy. We also excluded pregnant women. Dropouts were excluded and not considered in the study (Fig. 1 ).
Procedures
One group of patients carried out traditional exercises, without proprioception exercises (group 1 n= 42), and a second group (group 2 n=42) with proprioception exercises. None of the patients were aware of the two different types of treatment they were receiving. A physician, totally unaware of the group in which each patient was inserted, was responsible for all evaluations. The rheumatologist carried out the first examination for the differential diagnosis and the confirmation of the disease. The otolaryngologist ruled out an inner ear disease causing dizziness. The physiatrist designed the rehabilitation program for the management of FM, without pharmacological treatment. If the rehabilitation exercises alone were not able to improve symptoms, the pain therapist designed a pharmacological protocol at first with be underestimated by clinicians, and the clinical examination of this symptom should not be neglected. Several studies showed increased imbalance and frequency of fall in patients with FM 3-8 . Dizziness was reported by 72% of the patients with FM 5 . A study of 2,596 patients with FM reported balance problems as one of the top 10 most debilitating symptoms with a prevalence of 45% 7 . In another study, 68% of 486 patients with FM had dizziness 8 . Postural instability often leads to further deterioration of postural control, fear of falling, with a negative impact on endurance, muscle strength, flexibility, coordination, and quality of life in patients with FM 4, 9 .
Recommendations for the treatment of FM The American Pain Society (APS) 10 , the Association of the Scientific Medical Societies in Germany (AWMF) 11 and the European League against Rheumatism (EULAR) 12 developed the recommendations for the treatment of FM. According to these, the treatment should be gradual and start with a group therapy session to improve awareness about the disease, as well as non-pharmacological and pharmacological modalities. Exercises involving different skills, such as strength, endurance, balance, and coordination for the management of FM, reduce the disability of these patients. Thus, the treatment of imbalance must be a prerogative of each therapy for patients with FM.
Purpose
The aim of this study was to verify the effectiveness of a proprioceptive training program as a complementary therapy of a protocol of education, mindfulness, and rehabilitation program (including aerobic and functional exercises, strength, and endurance training) for the management of fibromyalgia associated with imbalance. We reported our multidisciplinary clinical protocol for the follow-up and the management of FM associated with postural imbalance.
METHODS
All procedures performed in our study involving human participants were in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. Informed consent was obtained from all the participants included in the study. paracetamol, then if the pain was too severe, with non-steroidal anti-inflammatory drugs (NSAIDs), muscle relaxants, antidepressant, opioid, and sedative; in this case the patients were discontinued from the study.
The patients of both groups were evaluated before the training program, after 3 months of treatment, and 8 and 15 months after the suspension of the treatment.
At the first evaluation, before the beginning of the training and during the follow-up, all vestibular tests were normal, without neurological or peripheral vestibular lesions. Neither spontaneous nystagmus with or without visual fixation, nor positional nystagmus were found. Semont Quality of life was measured with FIQ and SF-36. We administered the Italian version of the Fibromyalgia Impact Questionnaire (FIQ) to assess FM severity, functional status, and quality of life 13 . This questionnaire measures 10 different features including physical functioning, status of feeling well, inability to work, difficulty in working, pain, fatigue, morning fatigue, stiffness, anxiety, and depression. The FIQ score ranges from 0 to 100; higher scores (>or=59 to 100) indicate a greater impact of the disease on the patients, >or= 39 to <59 a moderate symptomatology, 0 to <39 was found to represent a mild involvement of the functional status of the patients.
The pain was evaluated using the Numerical Rating Scale (NRS) from 0 to 10, with higher values indicating greater intensity 14 .
The balance was evaluated using the validated Italian version of the Berg Balance Scale (BBS) 15 and Tinetti scale 16 . The BBS consists of 14 items that evaluate daily functioning. The level of competence in each activity is rated on a 5-point scale ranging from 0 (unable to do) and 4 (able to do independently and safely). The patients were asked to perform all functional parameters; the total score was calculated as the sum of the scores obtained from each parameter. The maximum score that can be obtained from the test is 56; 0-20 points indicate high fall risk, 21-40 points indicate moderate fall risk, and 41-56 points indicate low fall risk. The Tinetti scale has 2 parts: performance-oriented assessment of balance with 16 points (sitting balance, rising from a chair, immediate standing balance in the first 3-5 seconds, standing balance, balance with eyes closed, and turning balance [360°]) and a performance-oriented assessment of gait with 12 points (initiation of gait, step height, step length, step symmetry, step continuity, path deviation, trunk stability, walk stance, and turning while walking). Less than 19 points means high risk of falls, between 19 and 24 means risk of falls, and between 24 and 28 means no disturbance in gait or balance. Therefore, the cut-off point that predicts a moderate or high risk of falling and disturbance in balance and gait was 24.
Furthermore, the patients reported the number of falls in the last 6 months.
The risk of falling and the disability was measured with the Timed Up and Go Test (TUGT) 17 . The patients were instructed to sit on a chair with back support. A mark was placed on the floor three meters away from the front of the chair. The patients were asked to stand up, walk to the mark on the floor, turn around, walk back to the chair, and sit down. The performance was measured in seconds. Patients with a score of <14 seconds were considered to have a high risk of falls.
Medical Research Council scale (MRC) was used to test hamstring and quadriceps muscle strength 18 . MRC grades muscle power on a scale of 0 to 5.
The validated Italian version of the SF-36 (SF-36) 19 was used to evaluate the activities of daily living (ADL). SF-36 contains 36 items on how daily activities (e.g., walking, shopping, going up some steps) have been limited by health problems. It provides a classification in 8 domains that correspond to the dimensions most related to health indication: role physical health, physical functioning, bodily pain, vitality, social functioning, role emotional, mental health, and general health. These dimensions are evaluated in a standardized 0-to-100 scale, in which the higher the score, the better the representation of health status.
The patients who took NSAIDs, muscle relaxants, antidepressant, opioid, and sedative during the study period were discontinued from the study. The patients who took paracetamol for severe pain were included.
The Rehabilitation Program
This program followed the recommendations of the American College of Sports Medicine (ACSM) 20 for individuals with FM.
The same physical therapists followed the patients and supervised the sessions. For group 1, each session had two stages: a group therapy session and function exercise. This group executed a training program of 50 minutes, three times a week, for 12 consecutive weeks according to the ACSM guidelines 20 . Each session included: 10 minutes of warm-up with walking and warm-water exercise, 20 minutes of aerobic training, 10 minutes of resistance exercises (strength, endurance, and power), 10 minutes of stretching (table 1). Group therapy, conducted by the physiatrist, consisted of education and mindfulness intervention, each session lasted 10 minutes in a week, to encourage adherence to the rehabilitation program. Education made patients more aware of their own pathology and of therapeutic resources. Mindfulness intervention improved concentration, targeting to meet the specific needs of occupational engagement or returning to work, reduced anxiety, improved the awareness of bodily sensations. The training in the pool included 5 min of warming up with slow walks and 5 min of overall mobility using water as resistance and strength exercises. The aerobic exercises included walking on the treadmill at a speed of 6 and no inclination, core stability, the use of major muscle groups in rhythmic activities, and breathing exercises. The intensity of aerobic exercise achieved 64% of predicted maximum heart rate (range 64% to 94% according to the ACSM guidelines 20 ). The resistance exercises at an intensity of the Repetition Maximum of each exercise according to ACSM guidelines 20 , included bilateral squats (10 sets of 30 seconds with 45 seconds of recovery between sets) and unilateral squat (8 sets of 30 seconds, with 45 seconds of recovery between sets). Stretching exercises included elongation of neck, shoulder, spine, hamstring, quadriceps, gastrocnemius (4 repetitions for each muscle group), in a position of mild discomfort for a duration of 10 to 30 seconds according to the ACSM guidelines 20 .
For group 2, each session had three stages: group therapy session, function exercise, and proprioceptive training. Thus, this group performed the same exercise program, with the addition of proprioceptive training for 10 minutes (agility, coordination, and balance). The program had a progressive difficulty in execution, such as an increase in external resistance, load, duration and number of exercises, number of series and repetitions, rest time between sets, and speed of movement execution.
Statistical Analysis
The Statistical Package for Social Sciences (SPSS, Version 18.0 for Windows; SPSS Inc., Chicago, IL) was used for data analysis. Quantitative data were expressed as mean and standard deviation and were compared using the t-test. P<.05 was considered with statistical significance.
RESULTS
One group of patients performed traditional training, without proprioception exercises (group 1 n= 42), and the second group (group 2 n=42) with proprioception exercises. At baseline, the patients of both groups were homogeneous for general clinical features, clinical characteristics, and relevant socio-demographic characteristics (age, body mass index, education, and occupation). The patients with FM associated to imbalance had similar symptoms: sleep disturbances were present in 35%, paraesthesia in 30%, stiffness in 35%, fatigue and dizziness in 100%, headache in 20%, irritable bowel syndrome in 60%, depression in 45%, anxiety in 10%.
No adverse events, exacerbations, or injuries occurred during the treatment in both groups.
Several patients of both groups took paracetamol: 19 of group 1 and 21 of the group 2 (1 mg/day for a mean time of 15 non-consecutive days when they had pain).
At the moment of the diagnosis, the mean number of the FM tender points was 14 out of 18 in both groups (P>.05). At the end of the training and 8 months after program completion, the mean number of FM tender points was 12, without a statistical difference between the two groups (P>.05) ( Table 2) . Fifteen months after the program completion, the mean number of FM tender points was similar to the results at baseline (Table 2) .
At the first evaluation, the initial score of FIQ was 56 in both groups (a moderate involvement of the functional status of the patients). At the end of the training and 8 months after the end of the program, there were significant improvements in FIQ values in both groups (mean FIQ Score 38) (P<.05), showing just a mild involvement of the functional status of the patients, without a significant difference between the two groups (P>.05) ( Table 2) . Fifteen months after the program completion, the evaluation showed no significant differences in these scale scores, with similar score obtained at the beginning of training in both groups (Table 2) .
At the first evaluation, the pain was referred to as very high (9 out 10 in NRS). At the end of the training and 8 months after the end of exercises, there was a significant reduction of pain in both groups (P<.05), without a significant difference in the NRS score between the groups (P>.05) ( Table 2) . Fifteen months after the program completion, the evaluation showed no significant differences in these scale scores, with a similar score to that obtained at the beginning of training in both groups (Table 2) .
Before the beginning of the training, patients of both groups reported a mean of 31 falls over the last twelve months, without a statistical difference between the two groups (P>.05). From the end of the training until 8 months after the end of the training, the patients of group 1 reported a mean of 21 falls, the patients of group 2 reported 8 falls, the mean number of falls was significantly lower in group 2 compared to group 1 (P<.05) (Table 2) . Thus, significant relationships were detected between the number of falls and proprioception exercises.
At the beginning of the study, both groups were at risk of falling, according to the TUGT score (mean duration of the best performance was 19 seconds), the BBS score (mean BBS score: 28), and Tinetti (mean score: 26), without a statistical different between the two groups (P>.05). At the end of the training and 8 months after the end of the program, the difference in the values between the two groups revealed a significant statistical difference in the BBS score, in the Tinetti and in the TUGT scores with an improvement of 9 seconds in the group 2 (P<.05) (Table 2) . Thus, in TUGT, BBS, and Tinetti scales the effects of training persisted for 8 months after the end of exercises in group 2, with the same scores obtained at the end of the training. Fifteen months after the program completion, the evaluation showed no significant differences in these scale scores, with a similar score to that obtained at the beginning of training in both groups (Table 2) .
Compared to the evaluation at the beginning of the study, at the end of the training and 8 months after the end of the program, according to the MRC, there was a statistically significant increase in quadriceps, hamstring, and gastrocnemius strength in both groups (initial mean score: 3; mean score at the end of the program 5) (P<.05), without a significant difference between the two groups (P>.05) ( Table 2) . Fifteen months after the end of the program, the improvements in strength were not maintained (Table 2) .
At the baseline, in both groups, mean SF-36 scores were lower than those of age-and gender-matched population, especially for pain, fatigue, and mobility (mean scores for pain 36, fatigue 35, mobility 37), without a statistical difference between the two groups (P>.05) ( Table 2) . At the end of the training and 8 months after the end of the program, a significant improvement was seen in pain and fatigue in both groups; whereas 15 months after the end of the program, the scores were similar to the results at the baseline.
The training protocol we proposed included 10 minutes of warm-water exercise, 20 minutes of aerobic training, 10 minutes of resistance exercises, 10 minutes of stretching, and 10 minutes of proprioceptive training.
DISCUSSION
In this study, we observed that the combination of traditional exercises and proprioceptive training reduced pain and fatigue and increased muscular performance. A proprioceptive training program as a complementary therapy for the management of fi -TABLE 2. ABOVE THE SCORES OF GROUP 1 AND 2 AT BASELINE, IMMEDIATELY AFTER TREATMENT, AND 8 MONTHS  AFTER TREATMENT (PAIRED T-TEST). THEN THE STATISTICAL DIFFERENCE BETWEEN THE TWO GROUPS  IMMEDIATELY AFTER TREATMENT, 8 AND 15 MONTHS AFTER TREATMENT (IMPAIRED T-TEST) .
Scales
Group 1 Score Group bromyalgia associated with imbalance must be part of the rehabilitation program. The results suggested that the benefits provided by the proprioceptive program did not include additional gains in muscular performance. Furthermore, we propose a multidisciplinary clinical approach to guide patients from diagnosis to recurrence of pain. Our diagnostic protocol included the following assessments and scales: vestibular tests, the number of tender points, FIQ, NRS, BBS, Tinetti scale, TUGT, the number of falls in the last 6 months, MRC, and SF-36. Studies such as ours discuss the benefits of aerobic and resistance exercise in FM patients; we added proprioceptive training in FM patients to improve balance and decrease the fear of falling. The treatment for FM should focus first on non-pharmacological therapies, such as aerobic and strengthening exercises, proprioception exercises, warm-water exercise, for its availability, absence of adverse drug reactions, and relatively low cost 21 . We showed the effects of training for pain, strength, quality of life, and the functional consequences in FM, after 3 months of physical exercises and at 8 and 15 months after the suspension of training. Adding the proprioception exercises, we reported a significant improvement in balance, mobility, and a reduction of the number of falls too.
There is strong evidence that exercise is effective in the treatment of the signs and symptoms of FM, but there are no clear diagnostic and therapeutic protocol s22, 23 . Two studies showed good results in practicing multimodal exercises involving different skills such as strength, endurance, balance, and coordination for pain management, fatigue, and muscle weakness, thus reducing the impact of the disease on the QoL of these subjects 23, 24 .
To improve the ADL, better outcomes have been obtained from aerobic, strengthening, stretching and flexibility exercises, and water exercises 25-27 . In addition to these classical programs, our protocol was based on proprioception exercises and focused on minimizing fatigue and pain by increasing the level of activity and balance. In another study, the benefits of aerobic training were found to be more significant than balance training 28 . Two studies have found that aerobic exercise is useful to improve the FIQ score, and it is considered the standard treatment for FM 7, 29 . A meta-analysis reported that aerobic exercise for patients with FM should be performed at a slight to moderate intensity, two to three times a week, for at least four weeks 22 . Accordingly, in our study, we established that exercise training, three times a week, for three months, led to an improvement in FM symptoms, maintained during the following eight months. Another study showed that uninterrupted training programs should be essential in the management of patients with FM, because training programs had short-term beneficial effects on clinical signs and dynamic balance 30 . Some studies have found improvements in balance and motor control in response to multimodal training programs with strength training in patients with FM 31 . Concurrent strength and endurance training in low to moderate intensity is beneficial to patients with FM, improves the muscle strength and functional performance, and reduces symptoms, fatigue in particular 32 . Several studies have shown that short periods (5-24 weeks) of water exercise improve neuromuscular conditions 33 , physical fitness 34 , and quality of life 33 . Long-lasting therapy in warm water improves muscle strength, physical problems, emotional problems, mental health, and balance 12 . Meditative movement (yoga, tai chi, qigong, or body awareness therapy) improves sleep and fatigue in the longer term in FM too 12 .
In the literature, several studies were conducted on the efficacy of training programs in patients with FM and were focused on symptoms of fatigue and pain 35 . The number of studies on training programs for balance disorders with an accurate description is limited 36 . Even if few studies were directed towards balance dysfunction, imbalance and gait disorders are common symptoms of FM. The increased number of falls in patients with FM is due to imbalance and also to other risk factors, such as pain, muscle weakness, cognitive disturbance, mobility limitations, use of psychotropic drugs. Several drugs, including muscle relaxants, antidepressant drugs, or opioids, which are used commonly by patients with FM, can disturb the balance and are related to falls. Jones et al. 4 reported that 44 to 74 % of patients with FM used such drugs.
Some studies have shown that training improves clinical findings, such as pain, physical function, proprioception, balance, and walking, through stimulation of mechanoreceptors, muscle fibers, and tactile receptors 30,37 . Thus, Gusi et al. 38 reported improvements in balance using a vibratory platform, the whole-body vibration (WBV). Sañudo et al. 29 reported similar results and demonstrated that a traditional exercise program, supplemented with WVB training, could improve balance in FM 29 .
CONCLUSIONS
We recommend that non-pharmacological therapy should be the first-line therapy. The present study showed that traditional exercises (aerobic and resistance exercises and stretching) reduce pain, increase strength, improve exercise capacity, and enhance the quality of life in patients with FM, even if the positive results were not maintained after the interruption of rehabilitative program. The most effective type of exercise for balance is proprioceptive training. Thus, these training programs associated with balance exercises show improvements in FM symptoms (pain, fatigue) and could improve balance and maintain stability, reducing the fear of falling and the number of falls. A balance evaluation is required, and a more specific treatment protocol is needed in patients with FM associated with imbalance. We reported our multidisciplinary clinical protocol for the management of FM associated with postural imbalance.
After three months of training, the balance evaluation revealed significant differences in the TUGT, BBS, and Tinetti scale scores compared to the baseline, with a better improvement in the proprioceptive training group. Eight months after the end of the training, the patients maintained improved performance. After 15 months, the effects of training on balance and on the specific symptoms of the disease were not maintained. It is necessary to maintain proprioceptive ability by continuing the exercises after the end of the physiotherapy program. We recommend repeating the cycle of exercises with our protocol twice a year to maintain the effects of the program.
The theme is relevant, considering that recent studies show that a high proportion of individuals with fibromyalgia present balance problems. We showed the importance of a multidisciplinary clinical approach with a rheumatologist, pain therapist, physiatrist, physiotherapist, and also otolaryngologist to rule out an inner ear disease that might be causing dizziness, to follow the progression of the disease, design a protocol for the management of FM and a program of preventive care.
